Clonal population of adult stem cells: life span and differentiation potential.
Adult stem cells derived from bone marrow, connective tissue, and solid organs can exhibit a range of differentiation potentials. Some controversy exists regarding the classification of mesenchymal stem cells as bona fide stem cells, which is in part derived from the limited ability to propagate true clonal populations of precursor cells. We isolated putative mesenchymal stem cells from the connective tissue of an adult rat (rMSC), and generated clonal populations via three rounds of dilutional cloning. The replicative potential of the clonal rMSC line far exceeded Hayflick's limit of 50-70 population doublings. The high capacity for self-renewal in vitro correlated with telomerase activity, as demonstrated by telomerase repeat amplification protocol (TRAP) assay. Exposure to nonspecific differentiation culture medium revealed multilineage differentiation potential of rMSC clones. Immunostaining confirmed the appearance of mesodermal phenotypes, including adipocytes possessing lipid-rich vacuoles, chondrocytes depositing pericellular type II collagen, and skeletal myoblasts expressing MyoD1. Importantly, the spectrum of differentiation capability was sustained through repeated passaging. Furthermore, serum-free conditions that led to high-efficiency smooth muscle differentiation were identified. rMSCs plated on collagen IV-coated surfaces and exposed to transforming growth factor-beta1 (TGF-beta1) differentiated into a homogeneous population expressing alpha-actin and calponin. Hence, clonogenic analysis confirmed the presence of a putative MSC population derived from the connective tissue of rat skeletal muscle. The ability to differentiate into a smooth muscle cell (SMC) phenotype, combined with a high proliferative capacity, make such a connective tissue-derived MSC population ideal for applications in vascular tissue construction.